Five new 2-arylbenzofuran derivatives wittifurans A-C, F and G (1-5) have been isolated from the stem bark of Morus wittiorum. Their structures were determined on the basis of spectroscopic analysis. Compounds 1, 3-5 were evaluated for their antioxidant and anti-inflammatory activities respectively.
From the plants of Morus were involved in investigations in 1970s to the latest days, hundreds of compounds have been isolated and identified. Among which flavanoids and Diels-Alder type adducts were mostly reported. [1] [2] [3] [4] [5] These phenolic compounds mostly occurred in the EtOAc extract, which exhibited significant antioxidant activity. In our ongoing investigation on the bioactive constituents of Morus species, Morus wittiorum was taken into investigation for its roots, twigs, leaves and fruits as well are used as folk medicine. 6) Furthermore, there are no reports on chemical constituents of M. wittiorum before our investigation. Seven 2-arylbenzofuran derivatives obtained from the stem bark of M. wittiorum in our previous work have been reported. 7) And the successive investigation resulted in the isolation of five new 2-arylbenzofuran derivatives wittifurans A-C, F and G (1-5). We herein describe the isolation and structure elucidation of those new derivatives as well as the assays of antioxidant and anti-inflammatory activities of compounds 1, 3-5.
Results and Discussion
The stem bark of M. wittiorum HAND.-MAZZ. was collected in Guangxi Province, China and identified by Professor Shou-Yang Liu, Guangxi College of Traditional Chinese Medicine. The 95% EtOH extract of the stem bark of M. wittiorum was fractioned by different solvents, among which EtOAc fraction displayed significant antioxidant activity in a Fe 2ϩ /cysteine system induced lipid peroxidation in the liver microsomal with an inhibitory ratio of 88.0% at a concentration of 10 mg/ml. The successive fractionation on the EtOAc fraction led to the isolation of five new 2-arylbenzofuans as wittifurans A-C, F and G (1) (2) (3) (4) (5) (Table  1 ) spectrum displayed 16 aromatic carbons, excluding two carbons on the pyran ring, there were 14 carbons left, which provided a further proof that compound 1 possessed the skeleton of 2-arylbenzofuran. The structure was further confirmed by the heteronuclear multiple bond correlations (HMBC) spectrum. The correlations of H-13 with C-6, C-7a and H-14 with C-7 suggested that the pyran ring was connected at C-6, C-7. The correlations of H-8 with C-3a, C-5, and H-9 with C-4 as well revealed the position of isoprenol group was at C-4. Therefore, compound 1 was elucidated as wittifuran A.
Wittifuran B (2) was isolated as a brown amorphous powder. The FAB-MS data showed its molecular weight was 393 [ (Table 1) spectrum which were characteristic signals for the carbons with oxygen of isoprenols, further confirmed the presence of two isoprenols. Due to the integration area of methyls on 2,2-dimethylpyran ring at d 1.42 (3H, s) reduced, one of the isoprenols was inferred to be connected to one of the methyls on 2,2-dimethylpyran ring. The situation of the substituents was finally confirmed by the HMBC spectrum as shown in Fig. 2 , in which H-17 correlated with C-14, C-15, C-18 and H-18 correlated with C-17.
Wittifuran F (4) and wittifuran G (5) were isomers, sharing the same molecular weight of 478. The lost of 18 comparing with compound 3 implied the two isomers may derive from compound 3 by losing H 2 O between C-9 and C-10, or C-19 and C-20.
Wittifuran F (4) s) respectively, which were characteristic for a g,gdimethyl allyl group. Therefore, compound 4 was postulated to be derived from compound 3 by losing H 2 O between C-9 and C-10. And the structure of compound 4 was consequently confirmed by the HMBC spectrum as the correlations of H-8 with C-3a, C-5, C-10 and H-9 with C-8, C-11, C-12 as well.
Wittifuran G (5) was obtained as a brown amorphous powder. HR-FAB-MS spectrum determined its molecular formula of C 29 H 34 O 6 (m/z 479.2409 [MϩH] ϩ , Calcd for 479.2434). Because the signal around d 3.54 (2H, d, Jϭ7.2 Hz), the most characteristic signal for a-H of a g,g-dimethyl allyl group, did not show in the 1 H-NMR spectrum. But the signal specific for a-H of an isoprenol group, appeared at d 2.95 (2H, m) instead, which suggest the substituent at C-4 should be isoprenol group. Therefore, compound 5 was inferred to be derived from compound 3 by losing H 2 O between C-19 and C-20. The connections of the substituents were eventually confirmed by the HMBC spectrum as displayed in Fig. 2 .
Due to the optical rotations of compounds 3-5 were measured to be 0, and there was only one chiral center in each structure, they were supposed to be racemic mixtures respectively. So chiral separations were conducted, as the results showed that there were two peaks with equal peak area in each chromatogragh of compounds 3-5. Therefore, compounds 3-5 were determined to be racemic mixtures individualy.
All the four bioassayed compounds showed significant antioxidant activity in a Fe 
Experimental
General Procedures Melting points were measured on an uncorrected Boetius micro-melting point apparatus. Optical rotations were measured on a Perkin-Elmer 241 digital polarimeter. UV and IR spectra were recorded with a Jasco V-650 spectrophotometer and a Thermo Nicolet 5700 infrared spectrometer with KBr pellets. FAB-MS and HR-FAB-MS were determined by a VG-Autospec-300 mass spectrometer. NMR spectra were recorded on a Varian Mercury-400 spectrometer at 400 MHz ( s, H-12), 1.46 (6H, s, H-16, 17) ; 13 C-NMR data are displayed in Table 1 Bioassays Antioxidant activity of compounds 1, 3-5 with vitamin E as the positive control were assayed in a Fe 2ϩ /cysteine system induced lipid peroxidation in the liver microsomal according to established procedures. 3) Compounds 1, 3-5 along with the positive control ginkgolide B were assayed for their anti-inflammatory activity against the release of b-glucuronidase from rat PMNs induced by PAF as described in the literature.
3)
The purities of test compounds 1, 3-5 were all Ͼ90% by the detection of HPLC. The positive controls vitamin E and ginkgolide B were purchased from Sigma Co. and their purities were all Ͼ98%. 
